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What	does	congruent	mean	in	math	angles

home	/	geometry	/	angle	/	congruent	anglesCongruent	angles	are	angles	that	have	the	same	measure.	The	measure	of	angles	A	and	B	above	are	both	34°	so	angles	A	and	B	are	congruent	or	∠A≅∠B,	where	the	symbol	≅	means	congruent.	The	sides	of	the	angles	do	not	need	to	have	the	same	length	or	open	in	the	same	direction	to	be	congruent,	they
only	need	to	have	equal	measures.	The	measure	of	angles	A	and	B	above	are	57°	so,	∠A=∠B,	and	∠A≅∠B,.	Congruent	angles	can	also	be	denoted	without	using	specific	angle	measures	by	an	equal	number	of	arcs	placed	around	the	vertices	of	two	angles,	as	shown	below.	Uses	of	congruent	angles	Whenever	an	angle	is	bisected,	two	congruent	angles
are	formed.	In	the	figure	above,	∠DOF	is	bisected	by	OE	so,	∠EOF≅∠EOD.	Whenever	two	lines	intersect	at	a	point	the	vertical	angles	formed	are	congruent.	The	two	lines	above	intersect	at	point	O	so,	there	are	two	pairs	of	vertical	angles	that	are	congruent.	Two	polygons	are	said	to	be	similar	when	their	corresponding	angles	are	congruent.	The
corresponding	sides	of	similar	shapes	are	not	necessarily	congruent.	This	means	that	all	congruent	shapes	are	similar,	but	not	all	similar	shapes	are	congruent.	In	the	figure	above,	PN	and	ZN	intersect	at	point	O.	If	∠P≅∠N	and	∠Z≅∠M,	then	triangle	POZ	is	similar	to	triangle	NOM	since	the	vertical	angles	at	point	O	forms	the	3rd	pair	of	congruent
angles	for	both	triangles.	Two	polygons	are	congruent	when	their	corresponding	angles	and	corresponding	sides	are	congruent.	In	the	figure	above,	△PQR≅△MNO	since	∠P≅∠M,	∠Q≅∠N,	and	∠R≅∠O.	Additionally,	the	three	sides	of	△PQR	are	equal	to	the	three	corresponding	sides	of	△MNO.	Therefore	△PQR	and	△MNO	are	congruent.	Whenever	a
quadrilateral's	opposite	angles	are	congruent,	the	quadrilateral	forms	a	parallelogram.	In	quadrilateral	ABCD	above,	∠A≅∠C,	∠B≅∠D	so,	the	quadrilateral	is	a	parallelogram.	Not	only	can	congruent	angles	be	appealing	to	the	eye,	they	can	also	increase	the	structural	integrity	in	construction.	Written	by	January	11,	2023Fact-checked	by	Paul
MazzolaDefinitionExamplesDrawing	congruent	anglesWord	problemsCongruent	angles	are	two	or	more	angles	that	are	identical	to	one	another	(and	to	themselves).	Congruent	angles	can	be	acute,	obtuse,	exterior,	or	interior	angles.	It	does	not	matter	what	type	of	angle	you	have;	if	the	measure	of	angle	one	is	the	same	as	angle	two,	they	are
congruent	angles.Congruent	in	geometry	means	that	one	figure,	whether	a	line	segment,	polygon,	angle,	or	3D	shape,	is	identical	to	another	in	shape	and	size.	Corresponding	angles	on	congruent	figures	are	always	congruent.Get	free	estimates	from	geometry	tutors	near	you.Congruent	angles	definitionThe	definition	of	congruent	angles	is	two	or
more	angles	with	equal	measures	in	degrees	or	radians.	Congruent	angles	need	not	face	the	same	way	or	be	constructed	using	the	same	figures	(rays,	lines,	or	line	segments).	If	the	two	angle	measurements	are	equal,	the	angles	are	congruent.If	angle	B	and	angle	D	have	the	same	measure,	they	are	said	to	have	congruency.Congruent	angles
definitionThe	easiest	way	to	measure	the	number	of	degrees	in	an	angle	is	with	a	protractor.Congruent	angles	symbolTo	talk	and	write	about	or	draw	angles,	we	need	common	symbols	and	words	to	describe	them.	We	have	three	symbols	mathematicians	use:≅\cong	≅	means	one	thing	is	congruent	to	another.∠\angle	∠	means	an
angle.∡\measuredangle	∡	is	sometimes	used	to	indicate	a	measured	angle.\unicodexb0\unicode{xb0}	\unicodexb0,	as	in	45\unicodexb045\unicode{xb0}	45\unicodexb0,	means	degrees.rad	means	radians,	a	method	of	measuring	angles	in	the	metric	system.Congruent	angles	symbolsLet's	look	at	how	we	can	describe	these	two	angles:Acute	congruent
angles	exampleWe	could	say	that	∠O\angle	\mathrm{O}∠O	(angle	O)	and	∠A\angle	\mathrm{A}∠A	(angle	A)	are	congruent,	and	both	measure	55°.	We	could	also	say	that	mathematically:Since	both	angles	measure	less	than	90°,	they	are	also	acute	and	made	using	rays.	The	shorthand	description,	∠O\angle	\mathrm{O}∠O	and	∠A\angle	\mathrm{A}
∠A	identifies	each	angle's	vertex,	or	point	where	rays	meet.If	you	need	the	measure	in	radians,	you	will	write	0.959931	rad.Reflexive	property	of	congruenceThe	Reflexive	Property	of	Congruence	tells	us	that	any	geometric	figure	is	congruent	to	itself.	A	line	segment,	angle,	polygon,	circle,	or	another	figure	of	the	given	size	and	shape	is	self-
congruent.Angles	have	a	measurable	degree	of	openness,	so	they	have	specific	shapes	and	sizes.	Therefore	every	angle	is	congruent	to	itself.Congruent	angles	examplesAngles	can	be	oriented	in	any	direction	on	a	plane	and	still	be	congruent.	Just	as	∠DOG\angle	\mathrm{DOG}∠DOG	and	∠CAT\angle	\mathrm{CAT}∠CAT,	above,	were	congruent	but
were	not	“lined	up”	with	each	other,	so	too	can	congruent	angles	appear	in	any	way	on	a	page.Here	is	a	drawing	that	has	several	angles.	Which	of	these	angles	are	congruent?:Congruent	angles	examplesAll	of	these	angles	are	congruent.The	direction	—	the	way	the	two	angles	sit	on	the	printed	page	or	screen	—	is	unimportant.	The	way	the	two
angles	are	constructed	is	unimportant.	If	the	measures	in	degrees	or	radians	are	equal,	the	angles	are	congruent.Drawing	congruent	anglesYou	can	draw	congruent	angles	or	compare	possible	existing	congruent	angles,	using	a	drawing	compass,	a	straightedge,	and	a	pencil.One	of	the	easiest	ways	to	draw	congruent	angles	is	to	draw	two	parallel
lines	cut	by	a	transversal.	In	your	drawing,	the	corresponding	angles	will	be	congruent.	You	will	have	multiple	pairs	of	angles	with	congruency.Drawing	congruent	angles	using	parallel	lines	and	transversalAnother	easy	way	to	draw	congruent	angles	is	to	draw	a	right	angle	or	a	right	triangle.	Then,	cut	that	right	angle	with	an	angle	bisector.	If	you
bisect	the	angle	exactly,	you	are	left	with	two	congruent	acute	angles,	each	measuring	45°.Drawing	congruent	angles	using	right	angle	and	angle	bisectorTwo	45°	angles	are	congruent	complementary	angles.	Complementary	angles	are	congruent	only	if	the	angles	measure	45°.But	what	if	you	have	a	given	angle	and	need	to	draw	an	identical
(congruent)	angle	next	to	it:	Here	are	the	steps	for	how	to	draw	congruent	angles:Draw	a	ray	to	the	right	of	your	original	angle,	but	some	distance	away.	Create	an	endpoint	for	your	ray	and	label	it.	We	will	call	ours	Point	M.Open	your	drawing	compass	so	that	the	point	on	the	compass	can	be	placed	on	the	vertex	of	the	existing	angle,	but	the	pencil
does	not	reach	past	the	drawn	line	segments	or	rays	of	the	existing	angle.Without	changing	the	compass,	place	the	point	of	the	compass	on	Point	M	on	your	new	drawing.	Swing	an	arc	from	Point	M	up	into	the	space	above	your	new	ray.Move	the	compass	point	to	a	point	on	one	ray	of	the	original	angle,	then	adjust	the	drawing	compass	so	the	pencil
touches	the	other	point.	Here	we	put	our	compass	on	Point	K	and	reach	Point	Y	with	it.Without	changing	the	compass,	move	the	compass	point	to	the	new	ray's	point,	here	Point	U,	and	swing	the	arc	that	intersects	with	your	original	arc.Use	your	straightedge	to	connect	the	vertex,	here	Point	M,	with	the	intersection	of	the	two	arcs.	You	have	copied
the	existing	angle.If	you	need	to	compare	two	angles	that	are	not	labeled	with	their	degrees	or	radians,	you	can	similarly	use	a	drawing	compass	to	locate	points	on	both	angles	and	measure	their	degree	of	openness.If	you	do	not	have	a	protractor	handy,	you	can	use	found	objects	to	get	a	sense	of	an	angle's	measurement.	The	square	edge	of	a	sheet
of	paper	is	90°.	If	you	fold	that	corner	over	so	the	two	sides	exactly	line	up,	you	have	a	45°	angle.Get	free	estimates	from	geometry	tutors	near	you.The	position	or	orientation	of	two	angles	has	nothing	to	do	with	their	congruence.	Angles	can	be	congruent	while	facing	in	two	different	directions.Congruent	angles	word	problemsSuppose	you	are	told
that	two	angles	of	two	different	triangles	are	congruent.	Does	that	mean	the	triangles	must	be	congruent?One	angle	measures	91°	and	is	constructed	of	two	rays.	Another	angle	measures	91°	but	is	constructed	of	two	line	segments.	Are	the	two	angles	congruent?Two	angles	are	each	47°,	but	one	is	made	from	a	line	and	ray,	and	the	other	is	made
from	a	line	segment	and	a	line.	Are	the	two	angles	congruent?An	angle	measures	1.8	rad.	Is	the	angle	congruent	to	anything?Just	as	any	angle	is	true	to	itself	by	being	congruent,	be	true	to	yourself	by	doing	the	work	first	before	checking	out	the	answers!Two	angles	of	two	different	triangles	can	be	congruent,	but	that	does	not	mean	you	have
congruent	triangles;	they	could	be	different	sizes,	and	their	other	angles	could	have	different	measures.The	two	angles,	one	measuring	91°	and	constructed	of	two	rays	and	the	other,	also	measuring	91°	but	constructed	of	two	line	segments,	are	congruent.	Only	the	angle	matters.Two	angles,	each	measuring	47°,	are	congruent,	no	matter	how	they	are
constructed.An	angle	measuring	1.8	rad	is	congruent	to	itself.	Congruent	angles	are	the	angles	that	have	equal	measure.	So	all	the	angles	that	have	equal	measure	will	be	called	congruent	angles.	They	are	seen	everywhere,	for	example,	in	equilateral	triangles,	isosceles	triangles,	or	when	a	transversal	intersects	two	parallel	lines.	Let	us	learn	more
about	the	congruence	of	angles	along	with	their	construction	in	this	article.	What	are	Congruent	Angles?	In	mathematics,	the	definition	of	congruent	angles	is	"angles	that	are	equal	in	the	measure	are	known	as	congruent	angles".	In	other	words,	equal	angles	are	congruent	angles.	It	is	denoted	by	the	symbol	"≅",	so	if	we	want	to	represent	∠A	is
congruent	to	∠X,	we	will	write	it	as	∠A	≅	∠X.	Look	at	a	congruent	angles	example	given	below.	In	the	above	image,	both	the	angles	are	equal	in	measurement	(60∘	each).	They	can	completely	overlap	each	other.	So,	as	per	the	definition,	we	can	say	that	both	the	given	angles	are	congruent	angles.	Congruent	Angles	Theorem	There	are	many	theorems
based	on	congruent	angles.	Using	the	congruent	angles	theorem	we	can	easily	find	out	whether	two	angles	are	congruent	or	not.	Those	theorems	are	listed	below:	Vertical	angles	theorem	Corresponding	angles	theorem	Alternate	angles	theorem	Congruent	supplements	theorem	Congruent	complements	theorem	Let's	understand	each	of	the	theorems
in	detail	along	with	its	proof.	Vertical	Angles	Theorem	According	to	the	vertical	angles	theorem,	vertical	angles	are	always	congruent.	Let	us	check	the	proof	of	it.	Statement:	Vertical	angles	are	congruent.	Proof:	The	proof	is	simple	and	is	based	on	straight	angles.	We	already	know	that	angles	on	a	straight	line	add	up	to	180°.	So	in	the	above	figure:
Statement	Reason	∠1+∠2	=	180°	Linear	Pair	∠1+∠4	=	180°	Linear	Pair	∴	∠1+∠2	=	180∘	=	∠1+∠4	By	equating	the	above	two	equations	∴	∠1+∠2	=∠1+∠4	Quantities	equal	to	the	same	quantity	are	equal	to	each	other.	(Transitive:	if	a=b	and	b=c	that	implies	a=c)	∴	∠2	=∠4	If	equals	are	subtracted	from	equals,	the	differences	are	equal.	(By
eliminating	∠1	on	both	sides)	Also,	∠1=∠3	Similarly,	we	can	prove	for	∠1	and	∠3	Conclusion:	Vertically	opposite	angles	are	always	congruent	angles.	Corresponding	Angles	Theorem	The	corresponding	angles	definition	tells	us	that	when	two	parallel	lines	are	intersected	by	a	third	one,	the	angles	that	occupy	the	same	relative	position	at	each
intersection	are	known	to	be	corresponding	angles	to	each	other.	When	a	transversal	intersects	two	parallel	lines,	corresponding	angles	are	always	congruent	to	each	other.	In	this	figure,	∠1	=	∠2.	It's	a	postulate	so	we	do	not	need	to	prove	this.	It	is	always	stated	as	true	without	proof.	Alternate	Angles	Theorem	When	a	transversal	intersects	two
parallel	lines,	each	pair	of	alternate	angles	are	congruent.	Refer	to	the	figure	above.	We	have:	∠1	=	∠5	(corresponding	angles)	∠3	=	∠5	(vertically	opposite	angles)	Thus,	∠1	=	∠3	Similarly,	we	can	prove	the	other	three	pairs	of	alternate	congruent	angles	too.	Congruent	Supplements	Theorem	Supplementary	angles	are	those	whose	sum	is	180°.	This
theorem	states	that	angles	supplement	to	the	same	angle	are	congruent	angles,	whether	they	are	adjacent	angles	or	not.	We	can	prove	this	theorem	by	using	the	linear	pair	property	of	angles,	as,	∠1+∠2	=	180°	(Linear	pair	of	angles)	∠2+∠3	=	180°	(Linear	pair	of	angles)	From	the	above	two	equations,	we	get	∠1	=	∠3.	∴	Angles	supplement	to	the
same	angle	are	congruent	angles.	Congruent	Complements	Theorem	Complementary	angles	are	those	whose	sum	is	90°.	This	theorem	states	that	angles	that	complement	the	same	angle	are	congruent	angles,	whether	they	are	adjacent	angles	or	not.	Let	us	understand	it	with	the	help	of	the	image	given	below.	We	can	easily	prove	this	theorem	as
both	the	angles	formed	are	right	angles.	∠a+∠b	=	90°	(∵∠a	and	∠b	form	90°	angle)	∠a+∠c	=	90°	(∵∠a	and	∠c	form	90°	angle)	So,	from	the	above	two	equations,	we	get,	∠b	≅	∠c.	∴	Two	angles	complementary	to	the	same	angle	are	congruent	angles.	Constructing	Congruent	Angles	In	this	section,	we	will	learn	how	to	construct	two	congruent
angles	in	geometry.	There	are	two	cases	that	come	up	while	learning	about	the	construction	of	congruent	angles,	and	they	are:	Construction	of	two	congruent	angles	with	any	measurement.	Construction	of	a	congruent	angle	to	the	given	angle.	Construction	of	Two	Congruent	Angles	Let's	learn	the	construction	of	two	congruent	angles	step-wise.	Step
1-	Draw	two	horizontal	lines	of	any	suitable	length	with	the	help	of	a	pencil	and	a	ruler	or	a	straightedge.	Step	2-	Take	any	arc	on	your	compass,	less	than	the	length	of	the	lines	drawn	in	the	first	step,	and	keep	the	compass	tip	at	the	endpoint	of	the	line.	Draw	the	arc	keeping	the	lines	AB	and	PQ	as	the	base	without	changing	the	width	of	the	compass.
Step	3	-	Keep	the	compass	tip	on	point	D	and	expand	the	legs	of	the	compass	to	draw	an	arc	of	any	suitable	length.	Draw	that	arc	and	repeat	the	same	process	with	the	same	arc	by	keeping	the	compass	tip	on	point	S.	Step	4-	Draw	lines	that	will	join	AC	and	PR.	This	is	how	we	get	two	congruent	angles	in	geometry,	∠CAB,	and	∠RPQ.	Construction	of	a
Congruent	Angle	to	the	Given	Angle	By	now,	you	have	learned	about	how	to	construct	two	congruent	angles	in	geometry	with	any	measurement.	But	what	if	any	one	angle	is	given	and	we	have	to	construct	an	angle	congruent	to	that?	Let's	learn	it	step-wise.	Suppose	an	angle	∠ABC	is	given	to	us	and	we	have	to	create	a	congruent	angle	to	∠ABC.	Step
1	-	Draw	a	horizontal	line	of	any	suitable	measurement	and	name	it	YZ.	Step	2	-	Keep	compass	tip	at	point	B	in	the	given	angle	and	draw	an	arc	by	keeping	BC	as	the	base	and	name	that	point	D.	Step	3	-	With	the	same	width,	draw	an	arc	by	keeping	the	compass	tip	at	point	Y	and	name	the	point	at	line	YZ	as	O.	Step	4	-	Keep	compass	tip	at	point	D	and
measure	the	arc	from	point	D	to	the	point	of	intersection	of	the	arc	at	segment	AB.	Step	5	-	With	the	same	arc,	keep	your	compass	tip	at	point	O	and	mark	a	cut	at	the	arc	drawn	in	step	3,	and	name	that	point	as	X.	Step	6	-	Draw	a	line	and	join	points	X	and	Y.	Here,	we	get	∠ABC	≅	∠XYZ,	which	satisfies	the	definition	of	the	congruent	angle.	This	is	how
we	can	construct	an	angle	congruent	to	the	given	angle.	Congruent	Angles	Tips	and	Tricks:	Congruent	angles	are	just	another	name	for	equal	angles.	All	vertically	opposite	angles	are	congruent	angles.	All	alternate	angles	and	corresponding	angles	formed	by	the	intersection	of	two	parallel	lines	and	a	transversal	are	congruent	angles.	According	to
the	definition	of	congruent	angles	"For	any	two	angles	to	be	congruent,	they	need	to	be	of	the	same	measurement."	►	Related	Topics	Check	these	interesting	articles	related	to	congruent	angles	definition.	Example	1:	Find	the	measurement	of	angle	f.	Solution:	Here,	∠DOE	and	∠AOC	are	congruent	(vertical)	angles.	So,	∠DOE	=	∠AOC.	113∘	=	90º+f	f
=	113°-90°	f	=	23°	Therefore,	the	value	of	f	is	23	degrees.	Example	2:	Did	you	ever	have	a	parallelogram-shaped	lunchbox	in	school?	How	did	you	close	this	tiffin	box?	You	tried	to	find	the	best	match	of	angles	on	the	lid	to	close	the	box.	Is	that	right?	Can	you	think	of	any	reason	why	you	did	that?	Solution:	The	reason	you	did	this	was	that	you	tried	to
find	the	best	fit	of	congruent	angles	for	closing	the	lid	of	the	box.	As	we	know	that	corresponding	angles	are	congruent,	you	tried	to	find	the	angles	on	the	lid	that	best	matched	every	corner’s	corresponding	angles	in	the	box.	You	were	observing	the	geometry	of	the	corresponding	angles	without	realizing	it.	Answer:	The	angles	in	a	tiffin	box	are
congruent	angles.	Example	3:	If	the	given	figure,	two	lines	are	parallel	and	are	intersected	by	a	transversal.	What	will	be	the	measure	of	∠x	and	∠y?	Solution:	The	given	lines	are	parallel	and	according	to	the	congruent	alternate	angles	theorem,	the	given	angle	of	measure	85∘	and	∠x	are	alternate	congruent	angles.	So,	85∘	=	∠x.	Similarly,	95∘	and	y
are	congruent	alternate	angles.	So,	95∘	=	∠y.	Therefore,	the	value	of	∠x	is	85°,	and	∠y	is	95°.	View	More	>	go	to	slidego	to	slidego	to	slide	Breakdown	tough	concepts	through	simple	visuals.	Math	will	no	longer	be	a	tough	subject,	especially	when	you	understand	the	concepts	through	visualizations.	Book	a	Free	Trial	Class	FAQs	on	Congruent	Angles
Two	angles	are	said	to	be	congruent	when	they	are	of	equal	measurement	and	can	be	placed	on	each	other	without	any	gaps	or	overlaps.	The	congruent	angles	symbol	is	≅.	What	are	the	Conditions	Required	for	Congruent	Angles?	There	is	only	one	condition	required	for	angles	to	be	congruent	and	that	is,	they	need	to	be	of	the	same	measurement.
Do	Congruent	Angles	Add	up	to	180?	In	general,	all	congruent	angles	are	not	supplementary	angles.	For	angles	to	add	up	to	180,	they	must	be	supplementary	angles.	So	only	right	angles	are	congruent	as	well	as	supplementary	angles	because	they	have	the	same	measure	and	they	add	up	to	180.	Are	Right	Angles	Congruent?	Right	angles	are	always
congruent	as	their	measurement	is	the	same.	They	always	measure	90°.	What	are	Congruent	Angles	in	Parallel	Lines?	When	two	parallel	lines	are	intersected	by	a	transversal,	we	get	some	congruent	angles	which	are	corresponding	angles,	vertical	angles,	alternate	interior	angles,	and	alternate	exterior	angles.	How	do	we	Know	if	Angles	are
Congruent?	Two	angles	are	congruent	if	their	measurement	is	the	same.	So,	we	can	check	the	angle	measurement	of	the	given	angles	with	the	help	of	a	protractor	to	know	whether	the	given	angles	are	congruent	or	not.	Are	Congruent	Angles	Equal?	Yes,	congruent	angles	are	equal	angles.	How	to	Find	Congruent	Angles?	Any	two	angles	of	the	same
measurement	are	congruent	angles.	So,	to	find	congruent	angles,	we	just	have	to	identify	all	equal	angles.	When	placed	on	top	of	each	other,	they	completely	fit	without	any	gaps.	What	Type	of	Angles	are	always	Congruent?	Vertically	opposite	angles,	alternate	angles,	and	corresponding	angles,	drawn	on	parallel	lines	and	transversals	are	always
congruent.	In	addition	to	that,	angles	supplementary	to	the	same	angle	and	angles	complementary	to	the	same	angle	are	also	congruent	angles.	Q1:	Two	angles	are	said	to	be	congruent	if	they	measure	_____.unequaldistantirregularexactly	the	sameQ2:	If	two	triangles	are	similar,	their	angles	are:	irregularunequaldissimilarcongruentQ3:	If	two	parallel
lines	are	cut	by	a	transversal	line,	then	the	corresponding	angles	are:unequaldissimilarnon	congruentcongruentQ4:	If	two	angles	A	and	B	are	congruent	angles	and	measure	of	angle	A	is	45	degrees,	then	the	measure	of	angle	B	is:50	degrees135	degrees90	degrees45	degreesQ5:	If	two	parallel	lines	are	cut	by	a	transversal	line,	then	the	alternate
interior	angles	are:	unequaldissimilarnon	congruentcongruent	Congruent	angles	are	the	angles	that	have	equal	measure.	So	all	the	angles	that	have	equal	measure	will	be	called	congruent	angles.	They	are	seen	everywhere,	for	example,	in	equilateral	triangles,	isosceles	triangles,	or	when	a	transversal	intersects	two	parallel	lines.	Let	us	learn	more
about	the	congruence	of	angles	along	with	their	construction	in	this	article.	What	are	Congruent	Angles?	In	mathematics,	the	definition	of	congruent	angles	is	"angles	that	are	equal	in	the	measure	are	known	as	congruent	angles".	In	other	words,	equal	angles	are	congruent	angles.	It	is	denoted	by	the	symbol	"≅",	so	if	we	want	to	represent	∠A	is
congruent	to	∠X,	we	will	write	it	as	∠A	≅	∠X.	Look	at	a	congruent	angles	example	given	below.	In	the	above	image,	both	the	angles	are	equal	in	measurement	(60∘	each).	They	can	completely	overlap	each	other.	So,	as	per	the	definition,	we	can	say	that	both	the	given	angles	are	congruent	angles.	Congruent	Angles	Theorem	There	are	many	theorems
based	on	congruent	angles.	Using	the	congruent	angles	theorem	we	can	easily	find	out	whether	two	angles	are	congruent	or	not.	Those	theorems	are	listed	below:	Vertical	angles	theorem	Corresponding	angles	theorem	Alternate	angles	theorem	Congruent	supplements	theorem	Congruent	complements	theorem	Let's	understand	each	of	the	theorems
in	detail	along	with	its	proof.	Vertical	Angles	Theorem	According	to	the	vertical	angles	theorem,	vertical	angles	are	always	congruent.	Let	us	check	the	proof	of	it.	Statement:	Vertical	angles	are	congruent.	Proof:	The	proof	is	simple	and	is	based	on	straight	angles.	We	already	know	that	angles	on	a	straight	line	add	up	to	180°.	So	in	the	above	figure:
Statement	Reason	∠1+∠2	=	180°	Linear	Pair	∠1+∠4	=	180°	Linear	Pair	∴	∠1+∠2	=	180∘	=	∠1+∠4	By	equating	the	above	two	equations	∴	∠1+∠2	=∠1+∠4	Quantities	equal	to	the	same	quantity	are	equal	to	each	other.	(Transitive:	if	a=b	and	b=c	that	implies	a=c)	∴	∠2	=∠4	If	equals	are	subtracted	from	equals,	the	differences	are	equal.	(By
eliminating	∠1	on	both	sides)	Also,	∠1=∠3	Similarly,	we	can	prove	for	∠1	and	∠3	Conclusion:	Vertically	opposite	angles	are	always	congruent	angles.	Corresponding	Angles	Theorem	The	corresponding	angles	definition	tells	us	that	when	two	parallel	lines	are	intersected	by	a	third	one,	the	angles	that	occupy	the	same	relative	position	at	each
intersection	are	known	to	be	corresponding	angles	to	each	other.	When	a	transversal	intersects	two	parallel	lines,	corresponding	angles	are	always	congruent	to	each	other.	In	this	figure,	∠1	=	∠2.	It's	a	postulate	so	we	do	not	need	to	prove	this.	It	is	always	stated	as	true	without	proof.	Alternate	Angles	Theorem	When	a	transversal	intersects	two
parallel	lines,	each	pair	of	alternate	angles	are	congruent.	Refer	to	the	figure	above.	We	have:	∠1	=	∠5	(corresponding	angles)	∠3	=	∠5	(vertically	opposite	angles)	Thus,	∠1	=	∠3	Similarly,	we	can	prove	the	other	three	pairs	of	alternate	congruent	angles	too.	Congruent	Supplements	Theorem	Supplementary	angles	are	those	whose	sum	is	180°.	This
theorem	states	that	angles	supplement	to	the	same	angle	are	congruent	angles,	whether	they	are	adjacent	angles	or	not.	We	can	prove	this	theorem	by	using	the	linear	pair	property	of	angles,	as,	∠1+∠2	=	180°	(Linear	pair	of	angles)	∠2+∠3	=	180°	(Linear	pair	of	angles)	From	the	above	two	equations,	we	get	∠1	=	∠3.	∴	Angles	supplement	to	the
same	angle	are	congruent	angles.	Congruent	Complements	Theorem	Complementary	angles	are	those	whose	sum	is	90°.	This	theorem	states	that	angles	that	complement	the	same	angle	are	congruent	angles,	whether	they	are	adjacent	angles	or	not.	Let	us	understand	it	with	the	help	of	the	image	given	below.	We	can	easily	prove	this	theorem	as
both	the	angles	formed	are	right	angles.	∠a+∠b	=	90°	(∵∠a	and	∠b	form	90°	angle)	∠a+∠c	=	90°	(∵∠a	and	∠c	form	90°	angle)	So,	from	the	above	two	equations,	we	get,	∠b	≅	∠c.	∴	Two	angles	complementary	to	the	same	angle	are	congruent	angles.	Constructing	Congruent	Angles	In	this	section,	we	will	learn	how	to	construct	two	congruent
angles	in	geometry.	There	are	two	cases	that	come	up	while	learning	about	the	construction	of	congruent	angles,	and	they	are:	Construction	of	two	congruent	angles	with	any	measurement.	Construction	of	a	congruent	angle	to	the	given	angle.	Construction	of	Two	Congruent	Angles	Let's	learn	the	construction	of	two	congruent	angles	step-wise.	Step
1-	Draw	two	horizontal	lines	of	any	suitable	length	with	the	help	of	a	pencil	and	a	ruler	or	a	straightedge.	Step	2-	Take	any	arc	on	your	compass,	less	than	the	length	of	the	lines	drawn	in	the	first	step,	and	keep	the	compass	tip	at	the	endpoint	of	the	line.	Draw	the	arc	keeping	the	lines	AB	and	PQ	as	the	base	without	changing	the	width	of	the	compass.
Step	3	-	Keep	the	compass	tip	on	point	D	and	expand	the	legs	of	the	compass	to	draw	an	arc	of	any	suitable	length.	Draw	that	arc	and	repeat	the	same	process	with	the	same	arc	by	keeping	the	compass	tip	on	point	S.	Step	4-	Draw	lines	that	will	join	AC	and	PR.	This	is	how	we	get	two	congruent	angles	in	geometry,	∠CAB,	and	∠RPQ.	Construction	of	a
Congruent	Angle	to	the	Given	Angle	By	now,	you	have	learned	about	how	to	construct	two	congruent	angles	in	geometry	with	any	measurement.	But	what	if	any	one	angle	is	given	and	we	have	to	construct	an	angle	congruent	to	that?	Let's	learn	it	step-wise.	Suppose	an	angle	∠ABC	is	given	to	us	and	we	have	to	create	a	congruent	angle	to	∠ABC.	Step
1	-	Draw	a	horizontal	line	of	any	suitable	measurement	and	name	it	YZ.	Step	2	-	Keep	compass	tip	at	point	B	in	the	given	angle	and	draw	an	arc	by	keeping	BC	as	the	base	and	name	that	point	D.	Step	3	-	With	the	same	width,	draw	an	arc	by	keeping	the	compass	tip	at	point	Y	and	name	the	point	at	line	YZ	as	O.	Step	4	-	Keep	compass	tip	at	point	D	and
measure	the	arc	from	point	D	to	the	point	of	intersection	of	the	arc	at	segment	AB.	Step	5	-	With	the	same	arc,	keep	your	compass	tip	at	point	O	and	mark	a	cut	at	the	arc	drawn	in	step	3,	and	name	that	point	as	X.	Step	6	-	Draw	a	line	and	join	points	X	and	Y.	Here,	we	get	∠ABC	≅	∠XYZ,	which	satisfies	the	definition	of	the	congruent	angle.	This	is	how
we	can	construct	an	angle	congruent	to	the	given	angle.	Congruent	Angles	Tips	and	Tricks:	Congruent	angles	are	just	another	name	for	equal	angles.	All	vertically	opposite	angles	are	congruent	angles.	All	alternate	angles	and	corresponding	angles	formed	by	the	intersection	of	two	parallel	lines	and	a	transversal	are	congruent	angles.	According	to
the	definition	of	congruent	angles	"For	any	two	angles	to	be	congruent,	they	need	to	be	of	the	same	measurement."	►	Related	Topics	Check	these	interesting	articles	related	to	congruent	angles	definition.	Example	1:	Find	the	measurement	of	angle	f.	Solution:	Here,	∠DOE	and	∠AOC	are	congruent	(vertical)	angles.	So,	∠DOE	=	∠AOC.	113∘	=	90º+f	f
=	113°-90°	f	=	23°	Therefore,	the	value	of	f	is	23	degrees.	Example	2:	Did	you	ever	have	a	parallelogram-shaped	lunchbox	in	school?	How	did	you	close	this	tiffin	box?	You	tried	to	find	the	best	match	of	angles	on	the	lid	to	close	the	box.	Is	that	right?	Can	you	think	of	any	reason	why	you	did	that?	Solution:	The	reason	you	did	this	was	that	you	tried	to
find	the	best	fit	of	congruent	angles	for	closing	the	lid	of	the	box.	As	we	know	that	corresponding	angles	are	congruent,	you	tried	to	find	the	angles	on	the	lid	that	best	matched	every	corner’s	corresponding	angles	in	the	box.	You	were	observing	the	geometry	of	the	corresponding	angles	without	realizing	it.	Answer:	The	angles	in	a	tiffin	box	are
congruent	angles.	Example	3:	If	the	given	figure,	two	lines	are	parallel	and	are	intersected	by	a	transversal.	What	will	be	the	measure	of	∠x	and	∠y?	Solution:	The	given	lines	are	parallel	and	according	to	the	congruent	alternate	angles	theorem,	the	given	angle	of	measure	85∘	and	∠x	are	alternate	congruent	angles.	So,	85∘	=	∠x.	Similarly,	95∘	and	y
are	congruent	alternate	angles.	So,	95∘	=	∠y.	Therefore,	the	value	of	∠x	is	85°,	and	∠y	is	95°.	View	More	>	go	to	slidego	to	slidego	to	slide	Breakdown	tough	concepts	through	simple	visuals.	Math	will	no	longer	be	a	tough	subject,	especially	when	you	understand	the	concepts	through	visualizations.	Book	a	Free	Trial	Class	FAQs	on	Congruent	Angles
Two	angles	are	said	to	be	congruent	when	they	are	of	equal	measurement	and	can	be	placed	on	each	other	without	any	gaps	or	overlaps.	The	congruent	angles	symbol	is	≅.	What	are	the	Conditions	Required	for	Congruent	Angles?	There	is	only	one	condition	required	for	angles	to	be	congruent	and	that	is,	they	need	to	be	of	the	same	measurement.
Do	Congruent	Angles	Add	up	to	180?	In	general,	all	congruent	angles	are	not	supplementary	angles.	For	angles	to	add	up	to	180,	they	must	be	supplementary	angles.	So	only	right	angles	are	congruent	as	well	as	supplementary	angles	because	they	have	the	same	measure	and	they	add	up	to	180.	Are	Right	Angles	Congruent?	Right	angles	are	always
congruent	as	their	measurement	is	the	same.	They	always	measure	90°.	What	are	Congruent	Angles	in	Parallel	Lines?	When	two	parallel	lines	are	intersected	by	a	transversal,	we	get	some	congruent	angles	which	are	corresponding	angles,	vertical	angles,	alternate	interior	angles,	and	alternate	exterior	angles.	How	do	we	Know	if	Angles	are
Congruent?	Two	angles	are	congruent	if	their	measurement	is	the	same.	So,	we	can	check	the	angle	measurement	of	the	given	angles	with	the	help	of	a	protractor	to	know	whether	the	given	angles	are	congruent	or	not.	Are	Congruent	Angles	Equal?	Yes,	congruent	angles	are	equal	angles.	How	to	Find	Congruent	Angles?	Any	two	angles	of	the	same
measurement	are	congruent	angles.	So,	to	find	congruent	angles,	we	just	have	to	identify	all	equal	angles.	When	placed	on	top	of	each	other,	they	completely	fit	without	any	gaps.	What	Type	of	Angles	are	always	Congruent?	Vertically	opposite	angles,	alternate	angles,	and	corresponding	angles,	drawn	on	parallel	lines	and	transversals	are	always
congruent.	In	addition	to	that,	angles	supplementary	to	the	same	angle	and	angles	complementary	to	the	same	angle	are	also	congruent	angles.	Q1:	Two	angles	are	said	to	be	congruent	if	they	measure	_____.unequaldistantirregularexactly	the	sameQ2:	If	two	triangles	are	similar,	their	angles	are:	irregularunequaldissimilarcongruentQ3:	If	two	parallel
lines	are	cut	by	a	transversal	line,	then	the	corresponding	angles	are:unequaldissimilarnon	congruentcongruentQ4:	If	two	angles	A	and	B	are	congruent	angles	and	measure	of	angle	A	is	45	degrees,	then	the	measure	of	angle	B	is:50	degrees135	degrees90	degrees45	degreesQ5:	If	two	parallel	lines	are	cut	by	a	transversal	line,	then	the	alternate
interior	angles	are:	unequaldissimilarnon	congruentcongruent	To	provide	the	best	experiences,	we	and	our	partners	use	technologies	like	cookies	to	store	and/or	access	device	information.	Consenting	to	these	technologies	will	allow	us	and	our	partners	to	process	personal	data	such	as	browsing	behavior	or	unique	IDs	on	this	site	and	show	(non-)
personalized	ads.	Not	consenting	or	withdrawing	consent,	may	adversely	affect	certain	features	and	functions.Click	below	to	consent	to	the	above	or	make	granular	choices.	Your	choices	will	be	applied	to	this	site	only.	You	can	change	your	settings	at	any	time,	including	withdrawing	your	consent,	by	using	the	toggles	on	the	Cookie	Policy,	or	by
clicking	on	the	manage	consent	button	at	the	bottom	of	the	screen.	Functional	Functional	Always	active	The	technical	storage	or	access	is	strictly	necessary	for	the	legitimate	purpose	of	enabling	the	use	of	a	specific	service	explicitly	requested	by	the	subscriber	or	user,	or	for	the	sole	purpose	of	carrying	out	the	transmission	of	a	communication	over
an	electronic	communications	network.	Preferences	Preferences	The	technical	storage	or	access	is	necessary	for	the	legitimate	purpose	of	storing	preferences	that	are	not	requested	by	the	subscriber	or	user.	Statistics	Statistics	The	technical	storage	or	access	that	is	used	exclusively	for	statistical	purposes.	The	technical	storage	or	access	that	is	used
exclusively	for	anonymous	statistical	purposes.	Without	a	subpoena,	voluntary	compliance	on	the	part	of	your	Internet	Service	Provider,	or	additional	records	from	a	third	party,	information	stored	or	retrieved	for	this	purpose	alone	cannot	usually	be	used	to	identify	you.	Marketing	Marketing	The	technical	storage	or	access	is	required	to	create	user
profiles	to	send	advertising,	or	to	track	the	user	on	a	website	or	across	several	websites	for	similar	marketing	purposes.


